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e 7 ABSTRACT

A camrehensive study of the distribution of low energy
electrons in the outer portions of the earth's magnetosphere,
in and near the geamagnetic equatorial plane, is being made by
means of zero-wall-thickness CdS total energy flux detectors and
thinewindowed (1.2 mg/ c® mica) Geiger-Mueller tubes on the long
life-time satellites Explorers XII and XIV, whose geocentric
apogee distances are 83,000 km and 105,000 km, respectively.
Observations are now available within the outer megnetosphere, at
its boundary and beyond; and over a wide range of sun-earth-probe
angles from positions on the noon meridian to ones on the mid-
night meridien., Results of the electron intensity measurements
reported herein are concerned with:
(a) The nature of the interface between the region dominated
by the geamagnetic field and the region of the interplanetary
medium;
(b)  Evidence for a "piston" of quasi-thermalized solar plasma,
consisting predaminently of 1 to 10 ke¥ electrons, on the sunward
side of the magnetospheric boundary end having a redial thickness

of same 10,000 km;
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(c) A camprehensive mapping of the amnidirectional intensity
ofelectronsctenergy) l&OlceV, show:lmthat, near the geo-
mgnetic equa'borial ylane, the magnetospheric boundary occurs
typically at a:bout 10 earth radii at the sub-solar point and
has an appmimtely circular form to a szm-earbh-probe angle of
about 70° then "f.lares out" to an cgivﬂ. shape with a radial
distance of same 16 earth radii on the dewn meridian; and
(a) ’.[he d:l.sccvery of a relative 'void" of electrona of
energy 2 llOkethhen:lghtsideottheearthinaregion
bounded on its earthward side by tﬁé "classical" reg:lon of
trapped, outer zoue electrons at 7 earth radii and on its
.M 8163 by the Qi‘lnl akirt of much higher 4ntensities.

. tlheao Qm:lms provide & new foundation for the
mimdmmmﬂelsafthewth'smetosphmaﬁl
dWMMdﬁesMﬁn!ﬂththemeticﬁeld
uﬂgiv'easisniﬁcontmeameofcoherencetoadiversebodyot
previously discordent cbservations. | .
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INTRODUCTION

Several eerth satellites and space probes have been used
to study the intensity of charged i:art:lcles in the outer por-
tions of the earth's magnetosphere beyond 40,000 kilameters,
(Bee, far example, Ploneers III and IV /Van Allen and Frank,
1959 &, b/, Explorer VI /Hoffmen, Arnoldy, end Winckler, 19657,
Explorer XTI [Fosser, O'Brien, Van Allen, Frank, and Lavghlin,
19627, Ixplorer X [Bridge, Dilworth, lazarus, Iyon, Rossi, and
Scherb, 1968/, Iunik II [Gringsuz, Kurt, Morosz, and Shklovskii,
1961/, and Explorer XIV [Frank, Van Allen, end Macagno, 1963/.)
These measurements together with simultaneous measurements of
the megnetic field (for neviewé, see Smith /T963/ end Somett
[1963]; Bxplaver X [Heppner, Ness, Scearce, and Skillman, 1963/;
Explarer XII /Cehill and Mmazeen, 1962/ /[Freeman, Van Allen,
end Cahill, 1963/ ) bave cantributed to the repidly~developing
body of Inovledge of the physical phencmens of the earth’s
outer magnetosphere and of the interaction of the solar wind
with the geomagnetic field., Of particular interest are the
shape of the magnetospheric boundary and the distribution of
energetic charged particles and of plasma in its vicinity.

It seems probable that the generation of the energetic particles
which produce aurorse and .enhanced atmospheric heating and iono-
spheric absorption at high latitudes is associated with the
magnetospheric boundary [cf., Van Allen, McTlwain, and Indwig,
1959; O'Brien, 1963/. 4



OBSERVATIONS WITH EXPIORER XIT AND EXPLCRER XIV

In the following we review some of the principal experde
mentel results cbteined by low-energy charged particle detectars
on Explorers XIT and XIV, which have recently monitored the
particle intensitles near the geamagnetic equator:lal plane at
large geocentric radial distances, fram local noon to local
nidnight on the westward side of the earth-to-sun line,

In Figure 1 are shom the areas in the gecmagnetic
equatarial region surveyed by Brplorers XIT apd XIV with refevence
totheeaxtb-to-smlineand'asseenlookinsdamrdatthemrth
gmucpme Itisnotedthsbaquiteeawletespstm
g ﬂom&,oooulmetmmmdimm

theeaseetuplmmmatozos,ooommetersm
Wmmmm F’urbhersalieubpmpert:les
of these arbits are summarized in Tsble I. ,

We first turn our attention to same of the recent charged
particlew obtained with Explover XII. Table II glves
the significant properties of the charged particle detectors
exployed in the folloving discussion. The G3S crystal energy
flux detéctor, CASTE, 1s sensitive to energy fluxes exceeding
1erg(m2“secater)'1'ccns1sungore1_ectragxsotmgy
E 3 200 eV or protons of energy E > 1 MV or heavy ions of
simijar energy. The SpL and SpH detectors are "low" and "high"
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energy chammels of an electron spectrometer employing permanent
méguets for angular dispersion of the electrons and two thin
window Geiger tubes asi detectors., The rates voct‘ these detectors
is corrected for background penetrating radiation by the rate
of an identical tube with the same amidirectional shielding
but with no sperture. A more thoroughgoing discussion of the
S.,U.I. Explorer XII instrumentation is given in Rosser et al.
[9€].

As an exemplary case of the Explorer XII data when the
satellite enters the magnetosphere within a few degrees of the
subesolar point (locel noon), we shall discuss the inbound pass
on the 13th of September, 1961 /Freeman, Ven Allen, and
Cahill, 1963/ .

Yo flares of importance grester than 1* vere reparted for
the three days prior to September 13, although there were six
class 1 flores and one 1+ flare on the 10th of September, At
15h 5&n U,T. on September 13, there occurred a geomagnetic
sudden cammencement which resulted in a X, index of 4 at Wingst
and Gottingen. The !(P index remained at or below 4 until
2h hours later, at which time it rose to 6. As showm in
Figure 2, the magnitude of the sudden commencement at San Juan
was 10 to 25 gemmas in the horizontal camponent, The positive
phase continued for over two days. Both the Fort Churchill and
Meanook magnetogrems show very little magnetic activity on the
13th of September. | 8




In contrast to these camparatively mild indications of
solar activity and of perturbations of the geamagnetic field
at the swface of the earth, there was found to be a high level
of distwrbance in maénetic and particle phencmena at the boundary
o:rthemacmetosphere mﬁgure3amdisplayedthecamt1ng
ra.tes of the five S.U,I. particle detectors and the magnetic
field measurenents as a function of geocentric radial distance
'mthembmmdpasaorSeptanberls, 1961. 'I‘hefo]lawing
features are noteworthy

l. ’Ihecnrbputofthe Cdstcbalenergyﬂm:detecta'
(GdS'I‘E) steadily increased as the satellite moved imvard
from mosee. 'Ihex'e was an spparently s:lsniﬁ.cant drop in
'ﬂ.\nmu’m- m:ntwiththe 8.C. 88 reported on
’ “the-u'ﬂ:. Eﬂsenudnnvalueutthe spin-averagedewgyﬂ.ux,
50 ergs (ca see sterad)™, ocourred st 55,000 km, Thereefter
themamdﬂtmdimnishedrapidlymtheﬂcmtyotthe
m&erface but increased agein within the trapping regim.

2._ 'nzewenergy(hoc E < 50 keV) ctmnnelctime
‘electron spectraneter (SpL) showed no increase of counting
rate above that due to gelactic cosmic rays until about
52,000 knm, Inmgure 3 the counting rates of both low energy
(SbL) and high energy (80 € E & 100 keV) (SpH) spectrameter
channels have f:Q_e_e_g carrected for non-collimated particles
by subtracting the rates of the backgxédnﬂ detectar, SpB.
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At 52,000 km the counting rates began to rise sharply and reached
their peaks at 45,000 km,

3. The onboard megnetometer data (courtesy of L. J.
Cahill) shovn in the center freme of Figure 3 indicates that
at 52,000 Im the|satellite entered the region where the megnetic
field was regular and had a magnitude and direction approximately
those far a dipole field.

It has been proposed by Cahill /[I963/ that the magnetic
field measurements give direct evidence for the compressiom of
the geamegnetic field under the impact of solar plasma axd
thet the dlscomtinuity in magnetic parsmeters at 8,2 earth
radii (st the sub-solar point) defines the physical boundery
between the inner region in which the megnetic field energy.
density is dominant and the outer region in which the plasma
energy density 1s dominent. We consider that the particle
measurements support this interpretation in the following manner:

1. The sharp rise in counting rates of the 302 and of
both the spectrometer channels at 8.2 earth redii gives evi-
dence that durable geamagnetic trapping of charged particles
is possible at lesser radii but is impossible at greater radii
due to the disordered nature of the £imld at greater radii.

2, The peek in intensity of 50 keV electrons inside
the boundary may arise from acceleration mechanisms associated
with a trensient compression and agitation of the gecmagnetic

field in vhich they are tfapped.
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3. The CdS total energy flux detector shows the presence
of large fluxes of low-energy charged particles in the region of
dsardered £1e1d outside the interface. It has been argued
[Freemen et al., 1963/ that the detailed consideration of the
responses of the campanion charged particle detectars on
Explorer XII show that the particles belng measured are very
likely electromns of energy 1 keV £ E <€ 10 keV with omni-
directional intensities of the arder of 10™0 (cm” sec)™t.

We propose that they caonstitute the cbserveble camponent of a
quasli-thermalized solar plasma.

There are forty passes during the active life of
Explover XII for which light end telemetry conditians are such
that the C4S detectors provide a monitor of the energy flux
outside the magnetosphere on the sumverd side of the earth,

In each of the forty cases the C4STE detectar indicates the
presence of an energy flux sbove the threshald for the detectar
(approximately 1 erg (<‘:m2 sec s‘ter)'l). If, as we have proposed,
this energy flux results from the electron campoment of the '
thermalized solar plasma we should expect to cbserve a correla-
tion betveen the intensity of this energy flux and some other
parameter representat:lvé of the solar plasma pressure. Such a
parameter 1s the radial position of the megnetospheric boundary
as determined by the termination of the geomagnetically trapped
radiation., Specifically cne would Tpfct to see the highest



CASTE external fluxes during passes when the magnetospheric
‘boundary is closest to the earth. In Figure 4 the maximm C3STE
_,_cqxnting rate external to the boundary of each of the forty
prasses has been plotted as a function of the observed boundary
position for the same pass. There is some evidence for the belief
that higher plasma :ﬂuxeg.-are associated with boundary positions
closer to the earth. m; correlation for cases of abrupt
termination of the outer boundary of the plasma flux region
 (solid circles in Figure 4) 1s better than for cases of when

the termination is gradual (open circles in Figure k).

 Figure 5 is an exsmple of & pass on vhich an ebrupt

termination of the (non-trspped) plasme flux region was cbserved,
The median value of the distence fram the magnetospheric boundary
to the position of the discontinuity for 13 such passes 1s
approximately 12,000 km. We suggest that this velue mey repre-
.. sent the stend-off disteance of the shock fromt produced by the
supersonic flow of solar plaama past the magnetosphere, as:
discussed by Kellogg /I968]. Our cbserved velues for this
quantity are in rough agreement with the prior theoretical
. .egtimates,

In Figure 6 is sumarized the geocentric radial position
- of the magnetospheric boundary, defined by the radia) termination
of trepped 50 keV electrons, as & function of time for the first

.two and a half menths of the Explorer XII lifetime. These are

12
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also chown vith the correspanding D_, (H) values fram Sen Juan
and Honolulu magnetograms The following features are noted:

l., The average boundary position on the sunwand side
of the earth is 66,000 Jm cut to a geocentric sun-eerth-probe
angle of 70°,

2. Positive, or above normal, D values are associated
with closer#than—average boundaxy positions, the maximum inward
excursion being sbout 15,000 km inside the average boundary
" position,

3. A closer-thanwaverage boundary positicn during the
initlal phase appears to persist throughout the main phase.

4, The recovery pbase of megnetic storms is assoclated
with an outwerd motion of the boundary, the radial extent of this
motion exceeding Explover XII's apogee, 83,500 lm, for large
stormséuche.sthomwhichoccmedmlOctoberanﬂéBO&tober
1961,

Fram the above cbservations we conclude that the gross
features of the boundary motion have their surface equatorial
field counterparts as was suggested originally by Chapman and
Ferraro [I933]--the initiel phase resulting fram the campression
of the megnetosphere by the enhanced solar plasma flow, and the
recovery phase wtward-bﬁmda.ry—motion resulting fram the rellef
of solar plasma éressure against the boundary of the compressed

magnetosphere, 1 3



a1

The extension of the charged particle measurements in
the outer nagnetosphere to the night side of the earth was
accanplished by Explorer XIV, which was launched on 2 October
1963 into an orbit whose spogee of 105,000 km radial distance .
from the center of the earth was directed st a sun-earth-probe
angle of TL° at launch., The characteristics of cur charged
particle detectars on Explorer XIV are summarized in Teble III.
A more camplete discussion of the payloaed and experimental . ..
apperatus 1s given by Frank, Van Allen, Whelpley, and Craven .
[I963]. The details of the data anslyses are given by Frank,

Van Allen, snd Macagno [I1963/. Several impartant factars in this
analysis are:

‘1, Ve are considering the electron intensities measured
with the 213A detectar (a collimated Anton G.M. tube with a
1.8 ing/er mica window) for redial distances of 40,000 to
105,000 km. |

2, The cutputs of the other three detectors established
that 213A wes measuring essentially a pure electron beam
(E > 10 keV) whose integral mmber-energy spectrum fell off by
at least ane order of magnitude between 40 and 200 keV,

3. The geamagnetic latitude associated with the data
used here was 15° or less unless specified otherwise.

Figures?andSshwtwocanprehensivenmsofdata
obtained on inward passes of Explorer XIV in early October 1962

14
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The effective boundery of the magnetosphere was characterized
by the precipitous mcx'eaae of counting rate of 213A at
approximately 70,000 km and at a sun~earth-probe angle LSEP :
of €5°, The amidirectional intensity of electrons of energy
greater than L0 keV, J '( 2_ L0 keV), at 75,000 km was less
thansxlo (cm sec)l, at600001nnwas§x10 (cm sec)
and at 50,000 km was 5 x 107 (cm sec)” -1,

" Flgures 7 and 8 also exhibit the "roughness” of the
gtructure of the outer magnetosphere (spatial and temporal ‘
variation) vhich was characteristic of the entire body of data.
Such rougtness 1s in itself a carollary to the main threed of
interpretation in later sections, Meahwhile, the central -
objective of the aﬁalysis 1s to establish the gross spatial
structure of the 1ow energy electron distribution during
October, November, and December 1962, dur‘.lm vhich perl.od the
apogeeoftheou‘bitofEmlorerHVmovedvestwamtcwaﬁthe
night -side of the earth,

I‘ig\n-e9shmsthe213Adataonthepass (greaterLsEP
than the campanion invard pass in Figure 7) on Octcber k., It 1s
noted immediately that:

1. The amidirectional mtensity remained at a value of
order 10° (e sec)™! qut to at least 100,000 km radial dis-

16
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2. The variations-aof counting rate beyand 60,000 km

were marl'ed.'lygreatertha.n on the inwvard pass ‘at lower I‘BEP
| Itmay'bere:mrkedthatthegmphsexhibi‘bed here are

representative menbers of classes of such graphs obtained under
the successiv'e regimes cited above,

Figure i0 shows data for a representative outvard pess
atala.terdate (lbvanberaa)andlargerlsm' Note that:
| S mectron intensities of order 2 x 10° (cn® sec)™l
existed in the range 70,000 to 100,000 km but

2. A'mich lower intensity of electrons, about
2 x 101’ (cnn sec)'l, occurred in the range 40,000 to 70,000 km .
3. A repid decline in intensity vas found at
'33,000 lm,

Itwasreaaﬂyappuenttranthedatawhichhavebeen
:I.llustrated in the foregod.ng peregraphs and Figures 7, 8, 9, and
10 that there vas & mrked departure from rotational symmetry .
abo.tt the m@etic axis of ‘the ‘earth in the distribution of
energetic elech'ons Hence we have found it convenient and
infomative to stmarize the data for twenty camplete orbits
of &:plorer XIV during the time period under discussion by
constructing a diaegram of contours of specified oamnidirectional
:l.ntensityafelectrms otenergrgreaterthanwkev:lnthe
geanagnetic equatorialplane The result is showm in Figure 11,

17
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Explorer XII data [Rosser et al., 196/ have been used to f£il1 in
the contours for values of L., less then 60°, . The contours are
smoothed curves connedting points of epproximately equal omni-
directional intensity on twenty diagrams such as shown in
Figures 7, 8, 9, and 10 (plus similar diagrams of Explorer XII
data as just noted). Since there are substantial time variations
of electron intensity in the ocuter magnetosphere at fixed values
of L, and R, Figure 11 cannot be taken to represent accurately
the full situation at a given instant. The diagram does portray
faithfully the major features of the time-aversged structure
function of electrons having E > 40 keV. The following
explicit remarks refer to the limitations of Figure ll:

1. The regions of rapid temparal ( ~ day) and spatial
varistions are darkened in Figure 1. |

2, Fxplorers XII and XIV measurements used in the con~
struction of the diagram were made only to the west of the
earth;‘stm line, Symmetry about this line has been assumed to
obtain the contours to the east of the earthesun line in the
geamsgnetic equatorial plane. (This aspect is now being examined
with nev data from Explorer XIV to the east of the earth-sun
line but the results have not been analyzed st the date of
writing.) , ,_

3. Changes in the shape of the outer boundary of the
megnetosphere during marked gecmagnetic activity such as that
of October 24«26 [preliminary reports of solar activity by

18
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Biuings,mtter, _and laVelle, High Altitude Observatory,
Bmlde.r, Colorad§7 have not yet been studied using Explorer XIV
asta. mn-efm-e during such periods the validity of Figure 10
is vamowm. ..

-' 4, Occasionally, large spikes of intensity

(> 10° (cx® sec) ™) appear at the earthward side of the
boundery of the vodd (40,000 to 50,000 km).

5, At the present time we are not sble to determine
vhether or not the cbserved electrons in the outer skirt of the
diagram a.‘retrapped, due to lack of knowledge of their angular
distributions and of the geomagnetic field in these regions.

. 6. Dus to the fact that the radial extent of the
populated region exceeds the apogee distance (105,000 Xm) of
the aabeuitefa'lm-w% tﬁenatm'e of the flux contours
beymdlﬁREcanndbbede‘bemimd. Detailed study of further
datgfmgy yield an indication of the shape of the contours
be}'.on;(l.lQS,SOO km, This is now being investigated.

19
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DISCUSSION OF REIATED, PREVIOUS WORK

It is of interest to campare our new experimental results
as sumerized in Figure 11 with those obtained by previous
satellites and space probes, It is found that a significant
level of coherence 19 introduced into a previously rather
bewildering si'wa‘b:lml:l, viz.:

1, Pioneer IXI (December 6.7, 1958).

On the outward pass at 61,400 km Lepp Was %0°; at apogee
at 108,700 km, 18°; on the inward pess at 60,300 km, 11°, all
three angles lying to the westward of the earth-to-sun line.
‘Ihecmntimrateotthewadeteciormmmeernlua
function of redial distance /Ven Allen end Frank, 19595/
was similar to that of an identical 302 on Explorer XIV in
early October (Figure 1) at L, < 70°.

2, Pioneer IV (March 3, 1959).

At 59,700 km, Lgp, was 65° and at 101,700 km it vas
56°, both angles being west of the eartheto-sun line, During the
several days prior to the flight of Pioneer IV /Ven Allen and
Frank, 1959a/, substantial solar-geamagnetic activity occurred
which, when coupled with the larger ISEP of the spacecraft
relative to that of Pioneer III and thus the closer proximity to
the "flaring" (large increase in radial extent for small
increases of LSEP) of the contours in Figure 11, may account

20
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for the marked radial extension of the Pioneer IV 302 counting
rate con‘bwr as canpared to that of an 1dent:lca.1 detector on

3 Inn:l.k II (september 12, 1959).

zm,fornmikninthemdmustamemngesoooo
to 85,000 km has been estimated by several American authars
[Freeman, Ven Allen, and Cahill, 1963/ [Smith, 1963/ to have
been 125° ( + 10°) east of the earth-to-sun line, Detectable
response above background terminated at approximately 85,000 lm
(13 earth raat1) Eernov, Ctmdskov, Velukov, Logachev, and
Mkolaev, 19@ for & Geiger-Mueller tube shielded considera'bly
more heavily (180 mg/cn® copper) than the 213 A tube
(12 mg/en’ m:l.ca.) on Explorer XIV. Using ion trap asta from
tuesmnight Mmaa.@@mpmmmsm
of & "thind rediation belt" consisting of electrons of
E > 200 eV, in the region 61,400 to 61,400 km, Our Explorer XIV
data fram 213 A at an L, of sbout 125° west of the earth-to-sun
line (Figure 10) on November 22, 1962 were strikingly reminiscent
of the cbservations af-Gr:lngauz et al, and thus serve to place
the lstter in better perspective,
4,  Dplorer X (March 25-28, 1961).

By means of 8 plasma probe. [Bridge, Dilworth, Iszarus,
Iyon, Rossi, and Scher'b, 1927 and a megnetameter [Heppner,
Ness, scearce; end Skillman, 1963/ on Explorer X, it vas found

21



that the apéarent boundary of the megnetosphere occuxrred at

Lopp ™ 145° southeast of the earth-to-sun line at a radlel
distance of the order of 135,000 km. This result appears to be
generally concordant with our Figure 11 if it be supposed that
the diverse mStnménts on Explorer XIV and Explorer X all

gerve the gross function of defining the megnetospheric boundary,
irrespective of their more detailed pro;;erues.

5. Explover VI (August-October 1959).

On August 16, 1959, some nine deys after launch,
Explorer VI ettained an Lo, of 125° east at the apogee position
of 48,000 lkm [Arnoldy, Hoffman, and Winckler, 1960/, Hence
Explorer VI at apogee was in the "void" as measured by
Explorer XIV on the night side of 'bhe‘earth. Indeed Hoffman,
Arnoldy, and Winckler [I965] found the outer boundary of the
trapping region (with a 302 detectar) to be at gbout 45,000 lm
in the gecmsgnetic equatorial plane. Agaln it appears that our
Figure 11 serves to reconcile the long-standing discrepaucy in
the velue of the outer limit of the trapping region as .
measured with Pioneer III, Ploneer IV, and Explorer Xi1
( ~ 65,000 xm) with the mich lower value ( ~ 45,000 km) measured
by the Minnesota group with a simdlar detector in Explorer VI.

6. Explorer (August-Decanber 1961).

The corresponding data from Explorer XII have been dis-

cussed previously and have been utilized in the construction of

Figure 1l.
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1. Injun I (June 196l--January 1963).

It is seen in Figure 11 that the inner portion of the
diagrem extends to about 10 earth radii on the noon meridien
but only to sbout 7 earth radii on the midnight meridian, This
feature of the diagrem may contribute to the understanding of
the diwrnal variation of the high lstitude boundery of the
trapping reglon as reported by O'Brien [I963/ on the basis
of Injun I dats at lOdO km altitude., He found that the high
latitude boundary of trapped electrons occurred at a letitude
of about 6° farther north (in the Northern Hemisphere) during
the day than it did during the night, It is difficult to make
a conclusive _:lntemetation of this result in the frame of
reference of the new Explorer XII - Explorer XIV picture due
to lack of definitive knowledge of the canfiguration of the
magnetic field. Nometheless, the Injun I result is seen to
be qualitatively concordant with Figure 11,

Tt is sbundantly cleer that a great diversity of physical
phenamens 1s associated with the interface between the magnetosphere
and ’the interplanetary solar wind, The present cbservations support
the view that auroral phencmena have their origin in the region

70° £ L, < 120° at & radial distence of same 8 to 15 earth

red1l [f., Alfven, 19507 [Rkmsofu and Chepmen, 19617.
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FIGURE CAPTIONS

Figure 1, The areas of the geamegnetic equatarial plane surveyed
by Explorers XII ‘and XIV as seen looking down along the
noth geamagnetic pale. Explorer XIV is still transmitting
data (May 25, 1963).

Figure 2. The San Juan megnetogram for September 13-1k4, 1961
showing the sudden commencement at 15h 5ém U.T. on
September 13 and the mild, prolomged "initial" phase.

Figure 3, Particle and magnetic field measurements with
Ixplorer XII for the inbound pass on September 13, 1961.
The CdSB detector counting rate has been normalized to the
energy scale of the CISTE detector. The counting rates of
both CdS detectors are very nearly linear with energy flux,
Both the spectrometer high (SpE) end low energy (Spl)
chennel ‘counting rates have been corrected for background
counts by the subtraction of the counting rate of the
background detector, SpB. The CdS optical monitor
(not shown) indicated that during this pass the CdS
detectors did not have any bright objects within their
field of view, |F| denotes the scalar magnetic fleld
‘strength; o the angle between the F-vectar and the spine
exis of the satellite; and ) the dihedral angle
between the plane conteining the Fevector snd the spin
axis end the plane containing the spin axis and the
satellite-sun line /Cf. Cehill and Amszeen, 19&/.
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FIGURE CAPTIONS (continued)

Figure 4, Maximm CASTE counting rate external to the
.. magnetospheric boundary for rorty passes of Explorer XII
as a function of the observed bamdary poeition for the
same pass,

Figure 5., Exemplary pass during which an abrupt termination of
the . (nm-trqpped)plamfhmregicnmmsuredby
Bxplarer XII.

Figure 6. A graphical summery of the geocentric redial position
of the magnetospheric boundary, as defined by the redial
termination of trapped 50 keV electrons, @s & function of
_ time for the first two and a balf months of Explorer XII
1ifetime, | B

Figure 7, Typmc.n.dmcmmmtesrwanmm
pass of Explorer XIV during early October. At
72,0001m,1.sm,mv58° _ )\nw.s:I.ess‘l'.lm_n.l."‘)'°
beyond 20,000 km.

Flgure 8, Inuuﬂp‘ason()ctober&?a:lnﬂartotmtot
Flgurel.

Figure 9. The outward pass pr‘ecedin.gv'the invard pass of Figure 1,
‘The geamagnetic latitude N, Vas approximately 20° and at
100,000 lon L, was 70°. ' ‘

Figure 10, mealsAcountingratecurvefcrthewtwardpasa
on November 22. There was a striking sparcity of
electrons between 40,000 and 70,000 km (A ~ 15 °)e

Figure 11, Sumary of cbserved cmnidirectionel intensities of
electrons (E ~ YO keV) cbtained fram appraximately
twenty caqplete arbits of Explorer XIV during October-
necembermeeanarmmplorermdunngmst-
December 1961, (See text.)
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